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SflEfefiBt material having a cava lent! v atta c hed nerfl^brinated 
Surface with functional ggQUBS 



The present Invention relates to a sorbent material having a solid support 
substantially modified with a fluorinated polymer coating which is covalently 
attached to the support and the fluorinated polymer coating Is containing at 
least one functional group, methods of obtaining the sorbent material, the use of 
these materials for separation of substances, a chromatographic column or 
cartridge at least partially filled with the sorbent material of the invention, a 
membrane-like device comprising the sorbent material of the Invention, a device 
comprising the sorbent material of the invention in loose form as well as a 
miniaturized device comprising the sorbent material. 

The development of composite sorbent materials for stationary phases has led 
to substances with a wide range of chromatographic properties. These materials 
with modified surfaces are widely used In separation processes. Mostly, a 
hydrophilic support material, such as silica gel, is modified with hydrophobic 
moieties like alkyl chains of different length. 

Many efforts have been made to improve the properties of the chromatographic 
material in terms of chemical stability, the field of applications or selectivity. 
Modification of the surface material moderates the properties of the stationary 
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phases and influences the separation which is based on hydrophilic, hydrophobic 
or ion-ion interactions. 

Fluorinated moieties, taking advantage of the higher polarity of the C-F bond 
over the C-H bond, give rise to a broadened spectrum of application 
5 opportunities. It is known that perfluorinated polymers have, apart from their 
exceptional chemical stability, a unique range of sorption properties which allows 
to use them in separation processes of complex real or test mixtures of 
biopolymers, especially of nucleic add or proteins, but the poore mechanical 
stability of these materials does not allow a direct use of perfluorinated polymers 
10 ' In chromatographic separation processes. 

Efforts have been made to get composite fluorinated materials, in particular 
sorbents manufactured on the basis of solid porous silica gels. This is to combine 
in the same material the mechanical strength, determined by the porous nature 
of the inorganic matrix and the specific sorption properties of the fluorinated 
is polymeric modifying compound. 

EP 1 148 945. discloses such a material having a solid support of controlled pore 
glass and a coating of crosslinkable oleflnic oligomers. Fluorination of the 
oligomer coated support Is effected with gaseous xenon dlfluoride (XeF 2 ), 
optionally under inert gas conditions, or with a mixture of fluorine and an inert 

20 carrier gas. The composite material thus obtained Is suitable for 
chromatographic separations. It Is also used in the Isolation of DMA out of 
complex mixtures, where apart of DNA also RNA, proteins, low molecular 
substances and salts are present. But, because of the exclusively hydrophobic 
nature of these materials, there are certain difficulties In using them with 

25 aqueous solutions of biopolymers and they are much more used for 
chromatographic separations In columns with increased pressure (HPLC) and 
operations using hydrophobic interaction chromatography (HIC). 

Beside these applications, there is a growing need for applications which lead to 
the desired products In a fast and economic way, e.g. isolation and purification 
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of DIMA with effective removal of by-products and impurities. The fluorinated 
surface of the materials of EP 1 148 945 is, due to their essentially hydrophobic 
characteristics, not able to provide the capacity for the isolation of biopolymers 
without denaturating conditions, because of the lack of capability in wetting the 
fluorinated surface.. 

Another drawback of the composite materials according to EP 1 148 945 is, that 
fluorination with xenon difluoride or fluorine gas will not lead to a uniform 
surface of the coating and a perfectly fluorinated layer of the coating is hardly, 
achieved. 

The polymeric coating of the composites of EP 1 148 945 Is manufactured via 
sorption of crosslinks b!e oligomeres on particles of the porous support. The 
missing chemical attachment of the coating does not correspond to the need of 
permanent availability of chemically stable stationary phases with exactly the 
same quality and the increasing demands of validated analysis protocols. 
Furthermore, the not desirable release of hydrogen fluoride during the 
production process is unavoidable. 

Therefore, the object of the present invention is to provide a sorbent material 
with an advanced surface for biotechnological applications, such as isolation and 
separation of biopolymers, primarily in aqueous media, with improved access 
area of the separation surface in a separation medium and improved stability of 
the coating for the construction of material suitable for chromatographics*! 
applications like HPLC and fast sample preparations via solid phase extraction in 
compact cartridges for PCR-applications. 

According to the Invention, a sorbent material Is provided haying a solid support 
with a fluorinated polymer coating wherein the support is substantially modified 
with the fluorinated polymer coating which is covalently attached to this support 
and the fluorinated polymer coating is containing at least one functional group. 
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The functional groups exhibiting hydrophilic properties provide an essentially 
better wetting of the inner and outer surfaces of the pores of the sorbent 
. material. 

Preferably the support of the sorbent. material of the Invention is porous 
s inorganic material selected from the group comprising inorganic metal oxides, 
such as oxides of aluminium, zirconium, silicon and/or Iron. In particular 
preferred is porous glass which is used In the way of controlled pore glass 
(CPG). Typically, this shows pores in the range of 10 to 200 nm (medium pore 
size). 

io In another aspect of the invention, the support is an organic material preferably 
of porous structure such as crosslinked polystyrenes, polyacrylates, and 
polyethylenes. 

Preferably, the support containing inorganic or organic materials is in particle- 
like or monolithic membrane-like form. 

- 

is To create a uniform surface equally equipped with fluorine moieties, the support 
is modified with a perfluorinated or at least partially fluorinated polymer. This 
uniformity of the coating effectively Increases the selectivity of binding of 
biomacromolecules . 

To enhance the chemical stability and durability of the sorbent material, the 
20 polymer coating Is covalently attached to the support via Si-O-C, C-C, C-O-C 
and other chemical bonds, according to the chemical nature of the support 
material. 



The polymer coating preferably has a thickness of about 10 to 250 Angstrom. 
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The functional groups modifying the. hydrophobic properties in contrast to a 
solely fluorinated surface are selected from the group consisting of hydroxy, 
amino, carboxyl, linear amides, cyclic amides, bromide, and aldehyde. 

The low chemical reactivity of fluorinated compounds hampers the 
5 manufacturing of composite materials according , to the invention. These 
difficulties are circumvented by placing the support material in a reaction vessel 
with connection to a vacuum pump. At lower temperature and/or lower pressure 
compared to ambient conditions fluorine containing olefinic monomer(s), 
preferably tetrafluoroethylene and hexafluoropropylene, are deposited in the 

10 reaction vessel. The support material is irradiated using high energy radiation to 
create reactive surface radicals. The following reaction is influenced by 
subsequent introduction of at least one second monomer having at least one 
olefinic moiety and at least one additional function group. With controlled 
addition of monomers bearing at least one hydrophlllc functional group to the 

is gas phase of the reaction vessel at a predetermined stage of the irradiation the 
heterogenic phase co-polymerisation Is performed and the hydrophilic functional 
groups of choice are introduced. 

This leads to an Increase of hydrophllicity at the perfluorinated surfaces with 
maintenance of specific sorption properties and the capability of hydrophobic, 
20 hydrophilic and ion-Ion Interactions for the separation of biopolymers is 
provided. The surface radicals of the support will be obtained by the way of X- 
ray, gamma, UV or ozone treatment. 

Another advantage of the introduction of reactive functional groups is the 
opportunity of further chemical modification of the surface and with that the 
25 optimisation of selectivity of the materials of the Invention. 

In another embodiment of the invention, a mixture of olefinic fluorine containing 
monomer(s), preferably tetrafluoroethylene and/or hexafluoropropylene, and at 
least one second monomer containing at least one olefinic moiety and at least 
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one additional functional group are placed in a solution of a keton, preferably 
aceton, or an alcohol, preferably 2-propanol in a closed reaction vessel. The 
solution Is irradiated with high energy radiation to initiate the reaction of the 
solvent, the fluorine containing monomer(s) and other monomer(s) containing 
5 at least one functional group. 

After co-telomertsation the deposition of the reaction product of keton and/or 
alcohol and the mixture of fluorine containing. monomer(s) and other 
monomer(s) containing at least one olefinlc moiety and at least one additional 
functional group is effected with a subsequent temperature increase, thermically 
10 or via microwave-irradiation. 

The second monomer(s) containing at least one functional group are preferably 
selected from the group consisting of vinyl acetate, allyl alcohol, allyl bromide, 
(meth)acrylic acid, vinylacetic add, N-vinyl pyrrolidone, (di)alkylamine, acrolein! 
and hydroxyethyl(meth)acryiate. 



is 



20 
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The sorbent material according to the invention is useful in separation 
processes, enhancing the ease of handling and the speed of these processes. 
Preferably, the substances to be separated are nucleic acids and/or proteins; A 
conventionally used chromatographic column or cartridge can be filled, at least 
partially, with the sorbent material of the invention. The sorbent material of the 
invention behaves similar to other solid chromatographic supports so that the 
methods for filling chromatographic columns or cartridges can be used In an 
analogous manner. The support for carrying out chromatographic separations 
can also be provided in the form of a membrane-like item comprising the 
sorbent material of the invention, wherein the sorbent material is embedded in a 
polymeric matrix such as a nylon membrane. Also other membrane materials 
which are used In preparation, isolation or separation of biomolecules can be 
used as matrix for embedding a sorbent material of the present invention. 

In order to ease the use of a chromatographic material of the Invention it Is 
advantageous to provide the sorbent material according to the invention in a 
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loose form or a chromatographic column or cartridge or membrane-like device 
together with filter materials, reagents and/or buffers or other devices or 
chemicals for performing sample preparation and chromatographic separations. 
This item can especially be provided in form of a kit or a miniaturized device in 
s form of chips or mlcroreactors. The chromatographic separation Is not limited in 
Its scale. It can be used In any chromatographic operation for separation, 
isolation, identification, purification and/or detection of blomolecuies, in 
particular nucleic adds, In preparative or analytical scale. 

The present invention provides a product with advanced sorption properties that 
10 allows to use this product for chromatography of biomacromolecules according 
to the object of the Invention. The perfluorinated support material shows a 
uniform coating, which is attached by covalent bonds at the surface of the 
support material. 

The invention is further explained In the following examples which are 
is understood to be not limiting. 

Example 1 

10 g of GPB-Trisopor-500 (effective pore diameter 50 nm) are placed Into the 
glass ampoule and connected with the vacuum, plant. The ampoule is 
vacuumized to a pressure of about 13 - 14 mBar during the heating using of the 

20 sand bath to 573 K. After that .l g of tetrafluoroethylene was frozen Into the 
ampoule. The ampoule was sweated out from the plant and it was heated to 
room temperature and incubated at room temperature for 2 h. After that the 
ampoule was cooled to 77 K with the rate about 0.1 K/sec and it was irradiated 
with using a y-source with dose about 5 Mrad. After that the ampoule was 

25 heated to the room temperature, Incubated for 3 h and it was connected to the 
vacuum plant for further vacuumization to the pressure of about 10* mBar. 
After that the acroleine vapors (0.1 g, P = 270 mBar) were added Into the 
system (the monomer expenditure was observed by the pressure decreasing). 
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The plenty of the monomer was frozen Into the reserve vessel. After that the 
ampoule was disconnected from the plant. 

Example 2 

The synthesis of the sorbent was carried out as In Example 1, but the freezing 
5 process was with the velocity of irradiation of about 0.3 K/sec and dose of about 
6Mrad. 

Example 3 

The synthesis of the sorbent was carried out as in Example 1, but the 2- 
hydroxyethylmetacrylat was used as a monomer (0.2 g, P ~ 333 mBar). 

10 Example 4 

The synthesis of the sorbent was carried out as In Example 1, but diallylamine 
was used as a monomer (0.05 g, P .« 200 mBar). 

Example 5 

The synthesis of the sorbent was carried out as in Example 1, but allylbromide 
is was used as a monomer (0.2 g, P ~ 333 mBar). 

Example 6 

The solution of the mixture containing the monomers was prepared as follows: 
900 ml of the dry acetone placed into the glass or iron vessel was frozen and 
was vacuumized repeatedly to remove the air. After that the mixture containing 
20 the tetrafluoroethylene (5.3 % from the weight of acetone) and vapors of 
another monomer (0.33 % from the weight of acetone) were added into the 
same vessel (to the pressure about 1.6 Bar) and were frozen. After that the 
vessel was closed hermetically and the temperature was Increased to 20°C, The 



- 9 - 

vessel containing the monomers with acetone was Irradiated by y-source (Co 60 ) 
for 2 h with the dose about 5 Hr/h. After the irradiation the reactor was opened 
and unreacted monomer was removed. IR-spectroscopy data were obtained 
which were shown the presence of the acetone fragments In the content of the 
S' cotelomere. 

Example 7 

The solution of the cotelomers was prepared as in Example 6, but 
hexafluoropropylene was used as a monomer. 

Example S 

10 The solution of the cotelomers was prepared as In Example 6, but altylbromide 
was used as a monomer. 

Example 9 

The solution of the cotelomers was prepared as in Example 6, but the N- 
vinylcaprolactame was used as a monomer. 

is Example 10 

The solution of the cotelomers was prepared as In Example 6, but the N- 
vinylpyrrolidone was used as a monomer. 

J Example 11 

The solution of the cotelomers was prepared as in Example. 6, but 2- 
20 hydroxyethylmethacrylat was used as a monomer. 
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Example 12 

The solution of the coteloniers was prepared as in Example 6, but 2-propanol 
was used as a telogene and hexafluoropropyfene was used as a monomer. 

Example 13 

The solution of the cotelomers were prepared as in Examples 7 and 12. After the 
preparing the solution were mixed with the proportion 9:1. 

Example 14 

3 g support materia), e.g. GPB Trisopor-500 (effective pore diameter 50 nm and 
effective surface 112 mVg) are placed in a glass ampoule connected with the 
vaccum pump. The ampoule with the support is evacuated to a pressure of 10 
mBar within 30 mini After that the valve to the pump is dosed and another 
valve, connected to a reservoir is opened, this containing 40 ml of the telomer 
liquid tetrafluoroethylene In acetone in a concentration of 0.36 % (w/v). The 
solution is piped to the ground of the reaction vessel, the reactor is filled and the 
solution is added to the pores of the support, Then the reactor is brought to 
atmospheric pressure. 

In the following the vessel Is treated 15 min with supersonic for uniform 
distribution of the telomer solution within the pores of the support. Then the 
vessel is connected with a rotary evaporator and the solvent (acetone) is 
evacuated via water jet pump (16 mm Hg) and a steam bath. Evacuation of 
acetone in the vacuum rotary evaporator Is continued for 3 h via oil pump. 
Finally, the sorbent is brought into a drying cabinet and dried fbr 3 h at 200°C. 

The thus obtained sorbent: material is powdery, hardly wettable with water, 
white and odourless. 
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Example 15 

Coating of. the support surface is carried out as in Example 14, but 6 g support 
GPB Trisopor-500 and 40 ml 0,12 % (w/v) tetrafluoroethylene in acetone is 
used. After obtaining the dried powdery sorbent the vessel is evacuated and a 
. s new 40 ml telomer portion is added; This procedure is repeated once again and 
ail stages of the drying process are performed as in Example 14. 

Example 16 

The synthesis of the sorbent is carried out as in Example 15, but the support is 
treated only twice with 40 ml 0,18 % (w/v) telomer solution. 

* * 

10 Example 17 

The synthesis of the sorbent is carried out as in Example 14, but MPS-1150 GCh 
is used as support material (effective pore diameter 100 nm, effective surface 
33 m 2 ) and treated with 40 ml telomer solution tetrafluoroethylene 0,106 % 
(w/v). 

15 Example 18 

The sorbent is obtained as described in Example 15 with the support material of 
Example 17. Treatment . with 40 ml telomer solution 0 r 053 % (w/v) takes place 
twice. 

Example 19 

•j 

20 The sorbent is obtained as described in Example 18 with threefold treatment 
with 40 ml telomer solution 0,032 % (w/v). 
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Example 20 

The sorbent was prepared as in Example 19, but the earner was treated by the 
cotelomer solution as obtained in Example 7. 

Example 21 

s The sorbent was prepared as In Example 19, but the carrier was treated by the 
cotelomer solution as obtained In Example 8. 

Example 22' 

The sorbent was prepared as in Example 19, but the carrier was treated by the 
cotelomer solution as obtained in Example 9. 

10 Example 23 

The sorbent was prepared as in Example 19, but the earner was treated by the 
cotelomer solution as obtained in Example 10. 

Example 24 

The sorbent was prepared as in Example 19, but the carrier was treated by the 
is cotelomer solution as obtained in Example 11. 

Example 25 

The sorbent was prepared as in Example 19, but the earner was treated by the 
cotelomer solution as obtained in Example 12. 
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Example 26 

The sorbent was prepared as in Example 19, but the carrier was treated by the 
cotelomer solution as obtained In Example 13. 

Example 27 

Testing of the Sorbents 

A, Mercury Porofnetiy 

The porogrammes obtained by testing the sorbents based on the macroporous 
glasses GPB-Trisopor 500 and MPS 1150 GCh show the distribution of the pores 
in differential and integral manner and allow to determine the medium pore size 
of the sorbent as weli as the effective thickness of the polymeric layer, which is. 
5 - 7 r 5 nm. 

B, Determination of tjy<frolytic Stability _ 

» 

Samples of the sorbent based on macroporous glasses GPB-Trisopor 500 and 
MPS 1150 GCh and the samples of unmodified supports were Incubated under 
basic conditions (Tris-buffer, pH 10,S) for 32 h. Aiiquots of the supernatant were 
taken at predetermined times of incubation and mixed with a 0/5 M solution of 
ammonium molybdat and sulphuric acid (1/200 of volume of aliquot). The 
adsorption of silicon molybdate indicates the release of silicates from the surface 
of the support and the interaction with ammonium molybdate. The smallest 
peak was found by incubation of the sorbents obtained according to Examples 
14 and 19. The hydrolytic stability of the modified sorbents was increased to the 
2,8- to 23-fold. 
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Example 28 

The sorbents were prepared as In Example 19. The sorbent samples (0.1 g of 
each ones) were Incubated In 5 ml In a mixture of equal volumes of methanol 
and 0.01 M Trls aqueous solution <pH ll.O) under slow mixing at room 
temperature for 16 h. The aliquots (1 ml) of the supernatant from each sample 
were collected every hour. The equal volumes of the 0.05 M sodium molybdate 
aqueous solution in the presence of sulfuric acid were added to each 
supernatant. After that the aliquots (1 ml) of 0.1 M sulfosalicylic add aqueous 
solution were added to each sample and the samples were tested by UV- 
spectroscopy. The data obtained show that the sorbents were characterized by 
the higher hydrolytlc stability in comparison with the unmodified carrier, 
especially during the first hours of the process. That confirmed the obtaining of 
the stable composite sorbents with the solid unbroken polymer layer 
immobilized on the surface of (he carrier. 

Example 29 

The sorbents were prepared as in Example 19. The tests for hydrolytlc stability 
were carried out as In the Example 14, but the sorbent samples were incubated 
in 5 ml of 0.01 M Tris. The results obtained show that prepared sorbents are 
also characterized by the high hydrolyOc stability. 

Example 30 

The sample of obtained sorbents (as in Examples 14 - 26) were incubated In 
acetone at room temperature at slow mixing for 16 h. The aliquots were 
collected from each sample every hour, the aliquots were tested by UV- 
spectroscopy. The data obtained confirm the only insignificant Increasing of the 
monomer content in the tested solutions even after 6 h of the incubation. That 
confirmed the presence of covalently bonded polymer phase on the surface of 
the carrier. 
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■ Example 31 

The cotelomer solutions were prepared as in Examples 8, 9 and 11. The aliquots 
(100 ml) were collected from the tested solutions and the thin films were formed 
on the surface of the NaBr glass after removing the solution The obtained 
s immobilized films were studied by IR-spectroscopy. After that the studied films 
were thermosetted at 200°C for 3 h. The thermosetted films were also studied 
by IR-spectroscopy. The obtained data show that the bands at 2960-2950, 
about 1400, 1300 and about 1200 cm' 1 were constantly observed for all of the 
tested films. Those bands are corresponding to the IR-spectrum of the pure 

10 tetrafluoroethylene. At that the band about 1700 cm" 1 was significantly 
decreased after the thermosetting that indicates the removing of telogen 
moieties during the heating of the film. This process is accompanied with the 
chemical bond formation between the carrier surface and the polymer phase. 
The residual band at 1700 cm' 1 was observed for the sample solution was 

15 obtained as In Example 11. It can be explained as a result of a chemical binding 
of 2-hydroxyethylmethacrylate monomer during the copolymerization process. 
For the. samples of 8 and 9 the additional bands at 2330 cm 1 (with using of N- 
vinylcaprolactame as a comonomer) as well as about 3000 and 1600 cm" 1 (with 
using of allylbromide as a comonomer) were observed as a result of a chemical 

20 binding of the corresponding comonomers. 
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Brs&BSBl for tissue Ivsis and extraction of genomic DNA from tissHfi 
samples fe.q. TxpjfbQ 



The kit contains all necessary reagents for lysis of cells or tissue and genomic 
DNA purification. The resulting DNA Is suitable for most enzymatic reactions 
(restriction digests, PCR, sequencing etc.). 
10 Compared to most other protocols not DNA is retained by the column resin, 
but proteins, detergents and low molecular weight compounds are. DNA flows 
through the column during a short, one-step purification procedure. 

15 Storage conditions: 

Store all kit components at +4°C. 



20 • Materials! 

Buffer Gl 50 mM Tris-HCl pH 8,0; 10 mM mM Na 2 - 

EDTA, 20 mg/ml Proteinase K, . 
Buffer G2 . 1 % sodium dodecylsulfate 

25 

Materials not provided: 



Eppendorf tubes (1.5 ml) 

30 
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Preparation of buffers 

1- immediately before , use add 1,6 ml of deionized water to a tube with 
lyophilised buffer Gl 

2. dissolve the constituents by vortexlng the tube 

3. shortly centrifuge the tubes containing buffer G2 to collect the components 
at the bottom of the tubes 

4. transfer the solution of buffer Gl completely to one aliquot (tube) of buffer 
G2 

5. mix the buffers to get a homogeneous solution 

6. the mixture contains all components necessary for tissue or eel! lysis and is - 
now ready for use (The mixture should be used immediately. Therefore, 
prepare only as much buffer as needed for the number of samples to be 
analysed.) 

Cell or tissue Ivsis 

1. transfer cells or a tissue probe into an Eppendorf tube (max. 20 mg fresh 
weight) 

2. add 300 pl of lysis buffer mixture (see preparation of buffers) to each cell 
or tissue sample (< 20 mg fresh weight) . 

3. incubate the samples at 60°C overnight with constant shaking at ~800 rpm 
in an Eppendorf-Thermomixer (Typifix samples are dry. If fresh tissue is . 
used, shorter incubation periods may be sufficient for complete lysis.) 

4. clear the lysate by centrifugation for 3 mln. at 20,000 x g 

5. Take 120 pi from the dear supernatant for DNA purification. The remaining 
lysate can be stored at -20°C. 



PMrificatipn of DMA 



10 
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6. open the spin-columns, remove the caps (Parafllm) at the outlet and place 
the columns in Eppendorf tubes 

7. transfer 120 |j| of the cleared supernatant from step 4, onto the columns 
and close the lid (the lysate enters the upper resin layer) 

8. Incubate the columns for 3 min. at ropm temperature 

9. spin the tube with the column at 400 x g for 1 min. 

10. The flow-through contains the purified DNA. Discard the column and use 
the DNA immediately or store it at -20°C. 



PrPtOCOt for IVSiS and isolation of genomic DNA from Bacteria 



The kit contains ail necessary reagents for lysis of bacterial cells and DNA. 
purification. It is approved for many Gram(-) as well as Gram(+) bacteria. The 
is resulting DNA is suitable for most enzymatic reactions (restriction digests, 
PCR, sequencing etc.). 

Compared to most other protocols not DNA is retained by the column resin, 
but proteins, detergents and low molecular weight compounds are. DNA flows 
through the column during a short, one-step purification procedure. 

20 

Materials provided; 

Buffer Bl 2 mg/ml Lysozym; 100 mM Tris-HCI pH8,9; 

25 Buffer B2 io/ 6 sodium dodecylsulfat 1,5 mM Na 2 -EDTA 

Buffer B3 20 mg/ml Proteinase K 

RNase 1 mg/ml RNase A 



30 



Preparation of buffers 
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1. immediately before use add 1100 pi of deionized water to a vial with 
lyophilised buffer Bl and dissolve the constituents by vortexing the tube 
(the resuspended buffer should be used immediately or stored frozen at - 
20°C) 

5 2. shortly centrifuge the tubes containing buffer B2 to collect the components 
at the . bottom of the tubes, then add 550 jal deionized water to 1 vial with 
buffer B2 and vortex (the prepared buffer is stable for 14 d at room 
temperature) 

3. add 550 jjI deionized water to 1 vial with buffer B3 and dissolve the 
10 constituents (the resuspended buffer should be used immediately or stored 
at +4°C) 

KY?is of bqcterfcl cfeils: 

is 

1. grow an overnight culture of bacteria in a suitable medium (e.g. LB, CSB) 

2. transfer 0,5 ml of the culture to 1,5 ml Eppendorf tubes 

3. pellet the cells by centrifugation at 6000 x g for 1 min, remove and discard 
the supernatant 

20 4. add 100 jjI buffer Bl and 20 pi RNase solution to the bacterial cell pellet 

5. gently vortex the tube to resuspend the cells 

6. incubate the tube for 10 min at 60°C constantly shaking (1200 rpm, 
Eppendorf thermomixer) 

7. add 50 pi of buffer B2 and continue the incubation as in step 6 for 5 min. at 
25 60°C 

8. then add 50 jjI of buffer B3 and continue the incubation at 60°C for 25 min. 
(as described in step 6) in the thermomixer 

9. In most cases the lysate should be dear after the incubation. If it is not r 
centrifuge the tube for 3 min. at 20000 x g to pellet cell debris. 
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Purification nf nt\|q 

10. open the spin-columns, remove the caps (ParafTIm) at the outlet and place 
the columns in Eppendorf tubes 
5 11. transfer 120 pi of the clear lysate from step 9. onto the columns and close 
the lid (the lysate enters the upper resin layer) 

12. incubate the columns for 3 mln. at room temperature 

13. centrifuge the tube with the column at 400 x g for 1 min. 

14. The flow-through contains the purified DIM A. Discard the column and use 
10 the DIMA immediately or store it at -20°C. 
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Claims 

1. Sorbent material having a solid, support modified with a fluorinated polymer 
coating characterized In that the support is substantially modified with the 

s fluorinated polymer coating which is covalently attached to the support and 
the fluorinated polymer coating is containing at least one functional group. 

2. The sorbent material according to claim 1 wherein the support Is a porous 

inorganic material selected from the group comprising inorganic metal 

10 oxides, such as oxides of aluminium, titanium, zirconium, silicon oxides, 
and/or Iron oxides. 

3. The sorbent material according to claim 1 wherein the support is an organic 
material, preferably of porous structure such as cross-linked polystyrenes, 

is polyacrylates, and polyethyienes. 

4. The sorbent material according to claims 2 and 3 wherein the support is in 
particle-like or monolithic membrane-like form. 

20 5. The sorbent material according to claim 1 wherein the support Is modified 
with a perfluorinated or at least partially fluorinated polymer. 

6. The sorbent material according to claim l wherein the polymer coating is 
covalently attached to the support via SI-O-C, C-C, C-O-C and other 

2S chemical bonds, according to the chemical nature of the support material. 

7. Sorbent material according to claim 1, wherein the surface functional groups 
are selected from the group consisting of hydroxy, amino, carboxyl, linear 
amides, cyclic amides, bromide, and aldehyde. 
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8. Sorbent material according to claim 1, wherein the polymer coating has a 
thickness of preferably 10 to 250 A. 
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9. Method of obtaining a sorbent ( material according to claims 1 - 8/ 
characterized in depositing at lower temperature and/or pressure compared 
to ambient conditions fluorine containing monomer(s) on the support having 
surface radicals, and subsequent introduction of at least one second 
monomer having at least one olefinic moiety and at least one additional 
functional group. 

10. Method of obtaining a sorbent material according to claims 1 - 8, 
characterized in deposition of a reaction product of ketone and/or alcohol 
and a mixture of fluorine containing monomer(s) and at least one second 
monomer containing at least one olefinic moiety and at least one additional 
functional group with a subsequent temperature increase. 

11. Method according to claim 9 - 10, wherein the second monomer(s) are 
preferably vinylacetate, allylalcohol, allylbromlde, (meth)acrylic acid, 
vinytacetic acid, N-vinylpyrrolidone, (di)alkylamine, acrolein, and 
hydroxyethyl(meth)acrylate. 

'X 

12- Method according to claim 9, wherein the surface radicals of the support 
will be obtained by high energy radiation such as X-ray, gamma, UV or by 
ozone treatment. 

13. Method for separation of substances using the sorbent material according 
to claims 1 - 8 in a separation process. 

14. Method for separation of substances Recording to claim 13, wherein the 
substances are nucleic acids and/or proteins. 

15. A chromatographic column or cartridge, filled at least partially with the 
sorbent material according to claims 1-8. 
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16. A membrane-like device comprising the sorbent material according to 
claims 1-8, which Is embedded In a polymeric matrix, such as a nylon 
membrane. 

17. A device comprising the sorbent material of claims 1 - 8 in loose form 
preferably for batch or magnetic separation, 

18. A miniaturized device comprising the sorbent material of claims 1 - 8 for 
detection and/or separation of bioorganic compounds. 

19. Miniaturized device according to claim 18 in form of chips or microreactors. 
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Abstract 



The present invention relates to a sorbent material having a solid support 
substantially modified with a fluorinated polymer coating which is covalently 
attached to the support and the fluorinated polymer coating is containing at 
least one functional group, methods of obtaining the sorbent material, the use of 
these materials for separation of substances, a chromatographic column or 
cartridge at least partially filled with the sorbent material of the invention, a 
membrane-like device comprising the sorbent material of the Invention, a device 
comprising the sorbent material of the invention in loose form as well as a 
miniaturized device comprising the sorbent material. 
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